
Reciprocating Engines

Installation and Operation



DIESEL
GAS
INDUSTRIAL/MOBILE
GENERATOR CONTROLS
TRANSFER SWITCHES
PARALLELING SWITCHGEAR
UPS
WIRELESS MONITORING 
PACKAGING



APPLICATIONS:

• STANDBY POWER
•HOME
•FACTORIES
•HOSPITALS
•NURSING HOMES
•COMMUNICATIONS
•DATA CENTERS
•MUNICPALITIES
•AGRICULTURE



APPLICATIONS:

•DISTRIBUTED GENERATON

• PRIME POWER

• CO-GENERATION



Diesel Sets



Gas
Gas Sets



Trailer Mounted Sets



Sub-base fuel



Sound Housings



Enclosures



Enclosures



Enclosures



Enclosures



Full Generator Product 
Coverage





What does a generator 
controller do?

• Control
• Monitor
• Perform Diagnostics



Generator Controls
Market Drivers

• Customer Requirements
• Emissions
• Agency approvals

• New UL 2200
• NFPA  110  



Engine Control Sensors

• Oil and Temperature Sensors
• SRS and TRS Sensors-timing signals
• Air temperature Sensors
• Coolant Temperature Sensor
• Oil Pressure Sensors
• Coolant level Sensors



Control System

• Precision Governing (+/-.25%)
• Power
• Speed
• Startup
• Noise 
• Emissions



Monitoring-ALTERNATOR

• Current (L1, L2, L3)+/-0.25% accuracy.
• Frequency  +/-0.5 accuracy
• KW, total per phase (L1, L2, L3)  +/-0.5%
• KVA total per phase  +/-0.5% accuracy
• KVARS +/-0.5% per phase
• Percent alternator duty level (actual 

load/standby rating.



Monitoring-Engine

• Oil Pressure
• Coolant temp
• VoltMeter -Battery
• RPM

• DDEC ENGINES
• Oil temp
• Oil Level
• Crankcase pressure
• Coolannt pressure
• Fuel Rate
• Fuel TempFuel Use 

Last Run
• Ambient Temp



Communications
• MODBUS--Industry Standard for PLC and 

SCADA interface. Connects to MODBUS 
master.

• Interface for personal computer connected 
locally or via modem.

• Both sofware sets supplied on optional CD-
ROM.



Control Functions

• Programmable engine start/cooldown
• Programmable starting aid 
• Programmable load shed function
• High accuracy - 0.25% digital voltage 

regulator in software
• Alternator protection function



Monitoring

• Operation
– Real time clock
– Number of starts
– Run time hours-loaded
– Run time hours-unloaded
– Number of days of operation



Monitoring

– Start date
– Date, duration and loaded/unloaded condition 

of last run
– Event Log - 100 entries
– Resetable maintenance records



Engine Function Shutdowns
• Displays messages not lights
• Causes generator shutdown

– Engine functions
• High coolant temperature
• Low oil pressure
• High oil temperature
• Low coolant level
• Overcrank and Overspeed
• Locked rotor



Alternator and General 
Function Shutdowns

– Generator functions
• Alternator over voltage
• Alternator under voltage
• Underfrequency and Overfrequency
• Protection against overload and short circuit

– General functions
• Emergency stop
• Switch in off/reset position
• Auxiliary input closed - digital and analog



Engine Function Warnings

• Causes a warning
– Engine functions

• High coolant temperature
• Low coolant temperature
• Coolant gauge sensor loss
• Low oil pressure
• Oil pressure gauge sensor loss
• Speed sensor signal loss
• Low fuel (level or pressure)



Alternator Function Warnings

– Alternator functions
• Generator running
• Kilowatt overload for load shed
• Overcurrent
• Underfrequency



General System Warnings

– General functions
• Battery charger fault
• High battery voltage
• Low battery voltage
• Weak battery
• Ground fault(detection by others)
• Under frequency for load shed



Parts & Service Support

• U.S. Based Distributors
– Hundreds of Dealers

• Provide 24 Hour Emergency Service
• Warranty Service
• Emergency Parts
• Maintenance Contracts
• Technical Assistance



Automatic Transfer Switches

• 40 to 4000 amp
• U. L. 1008 Listed
• Open Transition and Programmed Transition.
• Bypass Isolation
• Full Line of Accessories





Features
• Microprocessor Controller with  simple user 

interface.  Real time clock.  Event log.
• In Phase monitor (default-disabled)
• Load/no load exercise functions.
• Gold flashed Start Contacts •Phase rotation 

sense.
• Broad range voltage sensing (208-600 

VAC) 2% accuracy.
• Frequency sensing w/2% accuracy all                   
• phases both sources.



Codes and Standards

• UL 508 Std for Industrial Control 
Equipment

• UL 1008 Std. For Automatic Transfer 
Switch

• NFPA 70 Nat’l Electrical Code
• NFPA 99 Essential Electrical Systems of 

Health care facilities
• NFPA 110 Emergency & Standby Systems



Codes & Standards
• IEEE Standard 446  Recommended Practice 

for Emergency and Standby Power Systems 
for Commercial and Industrial Applications.

• NEMA  Standard 1C-10 for AC Automatic 
Transfer Switches.

• EN61000-4-4 Fast Transient Immunity 
Severity level 4.

• Applicable IEC Specifications for 
EMI/EMC immunity.








